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A HYDRAULIC MASTER CYLINDER 

BACKGROUND OF THE INVENTION 

Field Of The Invention 

[0001] This invention relates to a hydraulic master cylinder 
used in a clutch controlling device of a vehicle or the like. 
Description Of The Related Art 

[0002] Generally, in the case that gear is changed by a manual 
transmission in a vehicle, such a clutching operation is 
performed that a torque transmission from an engine to a 
transmission is interrupted by treading on a clutch pedal and 
the clutch pedal is released after gear is changed during the 
interruption to resume the torque transmission. A system, for 
example, as shown in FIGS. 6A and 6B is known as the one for 
realizing such a clutching operation. 

[0003] In FIGS. 6A and 6B, a crank shaft 10 of an engine and a 
clutch shaft 12 are opposed to each other, and a flywheel 14 is 
fixed to the crank shaft 10, whereas a clutch plate 16 having a 
clutch disk 18 on its outer surface is so mounted on the outer 
surface of the clutch shaft 12 as to be displaceable along a 
longitudinal direction. A diaphragm spring 22 is mounted on the 
clutch shaft 12, and an elastic force thereof is transmitted to 
the clutch disk 18 via a pressure plate 20, whereby the clutch 
disk 18 is pressed against the flywheel 14 to keep the clutch 
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coupled (see FIG. 6A) . 

[0004] The diaphragm spring 22 is pressed by a release fork 24 
having a fulcrum of rotation at one end, and this release fork 
24 is rotated as the clutch pedal 2 8 is treaded on. The clutch 
pedal 2 8 is mounted on a rotatable end of a pedal arm 2 7 
rotatable about a supporting shaft 26, and the leading end of a 
rod 3 2 of a master cylinder 3 0 is coupled at an intermediate 
position of the pedal arm 27. A pressure chamber of this master 
cylinder 3 0 communicates with a pressure chamber of an operating 
cylinder 36 via a pipe 34, and a rod 38 of the operating 
cylinder 3 6 is coupled to a rotatable end of the release fork 
24 . 

[0005] In this system, with the clutch pedal 28 released as 
shown in FIG. 6A, the elastic force of the diaphragm spring 2 2 
is transmitted to the clutch disk 18 via the pressure plate 20 
and the clutch disk 18 is pressed against the flywheel 14, 
whereby the clutch disk 18 and the flywheel 14 rotate together. 
In other words, a rotary force of the crank shaft 10 is 
transmitted to the clutch shaft 12 via a clutch mechanism. 
[0006] As the clutch pedal 28 is treaded on as shown in FIG. 6B 
in this state, the rod 32 of the master cylinder 30 operates in 
a retracting direction and a hydraulic pressure created in the 
master cylinder 3 0 is transmitted to the operating cylinder 3 6 
via the pipe 34. In turn, the rod 38 of the operating cylinder 
36 operates in an elongating direction to rotate the release 
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fork 24, thereby pushing a middle part of the diaphragm spring 
22 toward the flywheel 14. In this way, the diaphragm spring 22 
is deformed to free the pressure plate 20 and the clutch disk 18 
from the pressed state. Then, the clutch disk 18 is separated 
from the flywheel 14 to separate the clutch shaft 12 and the 
crank shaft 10. 

[0007] The master cylinder 30 provided in this system is 
internally provided with a piston 42 in a cylinder main portion 
and an unillustrated spring for biasing the piston 42 toward the 
rod 32. The rod 32 is pushed by the pedal lever 27 against a 
biasing force of this spring (see FIG. 6B) , whereby the piston 
42 functions to feed a hydraulic fluid in the cylinder main body 
to the operating cylinder 36. Accordingly, a clearance between 
the inner wall of the cylinder main body and the piston 42 needs 
to be fully sealed by a seal ring. However, if the pressure 
chamber (fluid chamber at the side of the piston 42 opposite 
from the rod 32; left fluid chamber in FIGS. 6A and 6B) of the 
master cylinder 30 is left constantly sealed by this sealing, 
the position of the clutch pedal 28 may undesirably change 
little by little due to the abrasion of the clutch disk 18. 
[0008] Specifically, if the positions of the pressure plate 2 0 
and the diaphragm spring 22 are displaced to left in FIG. 6A 
from the state of FIG. 6A due to the abrasion of the clutch disk 
18, the positions of the rod 38 and the piston of the operating 
cylinder 36 are also displayed to left from their initial 
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positions, whereby the piston 42 and the rod 32 of the master 
cylinder 3 0 connected with the operating cylinder 3 6 via the 
pipe 34, and the clutch pedal 28 are also displayed to left in 
FIG. 6A. Conversely, if an excessive hydraulic fluid enters the 
pressure chamber, this results in an excessively increased 
pressure in this pressure chamber. 

[0009] As a means for preventing changes in the position of the 
piston of the master cylinder 3 0 and that of the pedal resulting 
from such a change of the clutching mechanism with time and a 
change of the pressure in the pressure chamber, Japanese 
Registered Utility Model No. 2557889 (see 10 th paragraph of page 
2 and FIG. 3 in this Utility Model) discloses that a filler 
opening used to supply oil as a hydraulic fluid is provided at 
side portion of a cylinder main body of a master cylinder, a 
check valve is incorporated into a piston in the cylinder main 
body, and the check valve is opened to communicate a pressure 
chamber with the filler opening only when the master cylinder is 
located at an extended position as shown in FIG. 6A (when the 
piston is located at a rearmost position most distanced from the 
filler opening) . 

[0010] If this master cylinder is used, the hydraulic fluid is 
supplied to the pressure chamber of the master cylinder 3 0 via 
the check valve and the filler opening by as much as a^ 
displacement, for example, even if the rod 3 8 of the operating 
cylinder 36 is displaced to left in FIG. 6A from the state of 
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FIG. 6A. Thus, the position of the piston 42 and that of the 
clutch pedal 2 8 coupled to the piston 42 via the rod 32 are 
constantly held at specified positions. 

[0011] In the master cylinder disclosed in the Utility Model, 
the check valve having a complicated construction needs to be 
incorporated into the piston since the hydraulic fluid is 
supplied to the pressure chamber with the piston located at the 
rearmost position. Further, as a means for opening the check 
valve when the piston is moved back to the rearmost position, it 
is necessary to fix a pin ("pin 8" in FIG. 3 of the Utility 
Model) penetrating the cylinder main body in a radial direction 
in the cylinder main body and to form an oblong hole ("oblong 
hole 6" in FIG. 3 of the Utility Model) in the piston to prevent 
an interference with the pin. Thus, the entire cylinder has a 
complicated construction and a larger number of parts, which 
leads to increased production costs and a difficulty in ensuring 
the sealing reliability. 
Summary Of The Invention 

[0012] It is an object of the present invention to provide a 
hydraulic master cylinder which is free from the problems 
residing in the prior art. 

[0013] It is another object of the present invention to provide 
a hydraulic master cylinder which has a simple construction and 
can stabilize the position of a piston and a pressure in a 
pressure chamber when the piston is most retracted from a filler 
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opening . 

[0014] According to an aspect of the invention, a hydraulic 
master cylinder comprises a cylinder main body internally formed 
with a piston mount space extending in a longitudinal direction 
and formed at one end thereof along the longitudinal direction 
with a supplying/discharging opening for supplying and 
discharging a hydraulic liquid into and from the piston mount 
space; a piston mounted in the piston mount space; and a seal 
ring mounted on an outer circumferential portion of the piston 
to thereby cut off the flow of the hydraulic fluid at a sealing- 
contact position. 

[0015] The cylinder main body is formed with an auxiliary 
supplying/discharging passage communicating sideways with the 
piston mount space. The inner circumferential surface of the 
cylinder main body and the outer circumferential surface of the 
piston are so shaped that a communication path for communicating 
a pressure chamber, which is a part of the piston mount space 
closer to the supplying/discharging opening than the seal ring, 
and the auxiliary supplying/discharging passage is formed at the 
outer side of the seal ring with the piston moved to a rearmost 
position most distanced from the supplying/discharging opening. 

[0016] These and other objects, features and advantages of the 
present invention will become more apparent upon a reading of 
the following detailed description and accompanying drawings. 
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Brief Description Of The Drawings 

[0017] FIG. 1 is a front view of a master cylinder according to 
an embodiment of the present invention. 

[0018] FIG. 2 is a sectional view taken along the line II-II in 
FIG. 1. 

[0019] FIG. 3 is an enlarged view of a portion B in FIG. 1. 
[0020] FIG. 4 is a sectional view taken along the IV- IV in FIG. 
1. 

[0021] FIG. 5 is a diagram when viewed in the arrow D of FIG. 
1. 

[0022] FIGS. 6A and 6B are construction diagrams showing an 
exemplary clutch system using a master cylinder. 
Detailed Description Of The Preferred Embodiments 

[0023] A preferable embodiment of the present invention is 
described with reference to the accompanying drawings. A clutch 
system to which a master cylinder 3 0 according to an embodiment 
of the invention is applied is similar to the one shown in FIGS. 
6A and 6B and no description is given thereon here. However, a 
hydraulic system to which the inventive master cylinder is 
applicable is not limited to the one shown in FIGS. 6A and 6B. 
The present invention is also applicable, for example, to a 
braking system of a vehicle. 

[0024] The master cylinder 30 of this embodiment is comprised 
of a cylinder main body 40, a piston 42 and a rod 32 for 
operating the piston 42 from outside as shown in FIG. 1, and a 
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leading end 32a of this rod 32 is coupled to the pedal lever 27 
of the clutch pedal 28 shown in FIGS. 6A and 6B. 

[0025] The cylinder main body 40 is built by coupling a 
pressure-chamber side member 46 and a rod side member 48 in a 
longitudinal direction. Both members 46, 48 are substantially 
tubular and a piston mounting space extending in the 
longitudinal direction is defined inside with both members 46, 
48 united. 

[0026] Specifically, the pressure-chamber side member 46 
includes a supplying/discharging opening 46a for supplying and 
discharging an hydraulic fluid, a pressure-chamber side inner 
circumferential surface 46b, an intermediate inner 
circumferential surface 46c, a sealing-member mounting inner 
circumferential surface 46e having a sealing member 52 fitted 
inside, a coupling inner circumferential surface 46e to be 
engaged with and coupled to the rod side member 48 from this 
order from the front end (left end in FIG. 1) of the member 46. 
The inner diameters of the respective elements of the pressure- 
chamber side member 46 are increased in the above order, thereby 
facilitating the removal of a mold after mold shaping. Further, 
a tubular auxiliary supplying/discharging pipe 45 is formed at a 
position of the pressure-chamber side member 4 6 near its rear 
end to extend radially outward from the outer circumferential 
surface, and an auxiliary supplying/discharging passage 45a is 
so formed inside this pipe 45 as to communicate sideways with 
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the inner space of the intermediate inner circumferential 
surface 46c. This passage 45a is connected with a reservoir in 
the hydraulic system via an unillustrated pipe. 

[0027] In this embodiment, the specific position of the 
auxiliary supplying/discharging passage 45a may be suitably set. 
[0028] On the other hand, the rod side member 48 includes a 
piston mounting inner circumferential surface 48a having a large 
opening at its front side and a uniform inner diameter, and a 
rod insertion hole 48b through which the rod 32 is insertable is 
formed at the rear end of the rod side member 48. 

[0029] This rod side member 48 has a coupling outer 
circumferential surface 48e engageable with the coupling inner 
circumferential surface 46e of the pressure -chamber side member 
46, and : this engaged state is fixed by a fixing pin 54. 
Specifically, the fixing pin 54 includes a base portion 54a 
shaped to extend along the outer circumferential surface of the 
pressure-chamber side member 46, a pair of holding portions 54b 
extending substantially in the same direction from the opposite 
ends of the base portion 54a as shown in FIG. 2. An annular 
groove 48c is formed in the outer circumferential surface of the 
rod side member 4 8 . The pressure -chamber side member 46 is 
formed with through holes 46g, which will face the annular 
groove 48c. The respective holding portions 54b are inserted 
into the through holes 46g and annular groove 48c to resiliently 
hold the rod side member 4 8 from above and below, thereby 
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preventing the pressure -chamber side member 46 and the rod side 
member 4 8 from being disengaged in the longitudinal direction. 
[0030] Further, a communicating inner circumferential surface 
having such recesses as to change the inner diameter thereof 
depending on its circumferential position is formed between the 
pressure -chamber side inner circumferential surface 46b and the 
intermediate inner circumferential surface 46c in the pressure- 
chamber s ide member 4 6 . 

[0031] This communicating inner circumferential surface is 
shown in detail in FIGS. 3 and 4. A plurality of (twelve in the 
shown example) communication grooves 60 are formed at 
circumf erentially spaced-apart positions in the communicating 
inner circumferential surface. Inner circumferential surfaces 
62 of parts of the communicating inner circumferential surface 
where no communication groove 60 is formed (minimum inner- 
diameter parts) have the same inner diameter as the pressure- 
chamber side inner circumferential surface 46b, whereas a bottom 
surface 6 0a of each communication groove 6 0 is formed into a 
slanted surface so that the inner diameter continuously changes 
from the inner diameter of the pressure -chamber side inner 
circumferential surface 46b to that of the intermediate inner 
circumferential surface 46c. 

[0032] On the other hand, the piston 42 integrally includes a 
substantially cylindrical main body 42b and a substantially 
cylindrical small-diameter portion 42a projecting toward the 
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front end (toward the supplying/discharging opening 46a) from 
the main body 42b. 

[0033] A spherically recessed surface 42d is formed in the rear 
end surface of the main body 42b, whereas a base -end portion of 
the rod 32 is formed into a large-diameter portion 32b having a 
larger diameter than the rod insertion hole 48b and a leading 
end surface 32c of this large-diameter portion 32b is formed 
into a spherical surface engageable with the recessed surface 
42d. 

[0034] On the other hand, a compression coil spring 50 for 
biasing the piston 42 in a backward direction (direction away 
from the supplying/discharging opening 4 6a) is accommodated in a 
pressure chamber 47 which is an inner space of the pressure- 
chamber side inner circumferential surface 46b, and the recessed 
surface 42d and the leading end surface 32c of the large- 
diameter portion 32b can be held in pressing contact by an 
elastic force (biasing force) of this compression coil spring 
50 . 

[0035] A seal-ring mounting groove 42e is formed over the 
entire circumference in the outer circumferential surface of the 
main body 42b near the small -diameter portion 42a, and an inner 
seal ring 56 and an outer seal ring 58 are mounted in this 
mounting groove 42 e. 

[0036] The inner seal ring 56 is made of a relatively soft 
elastic material such as a rubber into a ring shape, and mounted 
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at the bottom of the seal-ring mounting groove 42e. On the 
other hand, the outer seal ring 58 is made of an elastic 
material having a higher hardness than the inner seal ring 56 
(e.g. a synthetic resin) into a larger ring shape, and mounted 
at a radially outer side of the inner seal ring 56. In the 
mounted state of the outer seal ring 58, the outer 
circumferential surface of the outer seal ring 58 projects 
radially outward from the outer circumferential surface of the 
main body 42b of the piston 42 . 

[0037] A plurality of piston side communication grooves 64 are 
formed at circumf erentially spaced-apart positions in the outer 
circumferential surface of a portion of the piston 42 located 
between the seal-ring mounting groove 42e and the small -diameter 
portion 12a. Each piston side communication groove 64 is so 
shaped as to be open toward the supplying/discharging opening 
46a (leftward in FIG. 3), toward the seal-ring mounting groove 
42e (rightward in FIG. 3) and toward the radially outer side of 
the piston 42 (upward in FIG. 3) . The rear end of the 
compression coil spring 50 is held in contact with this boundary 
portion (stepped portion) between the portion where the seal- 
ring mounting groove 42e is formed and the small -diameter 
portion 42a. 

[0038] The diameters (inner diameters) of the respective inner 
circumferential surfaces of the cylinder main body 40 are set 
with respect to this piston 42 as follows. 
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Diameter of the pressure -chamber side inner circumferential 
surface 46b: 

Such a diameter that the outer circumferential surface of 
the outer seal ring 58 comes into sealing contact with the 
pressure-chamber side inner circumferential surface 46b 
while undergoing an elastic deformation. 
Diameter of the inner circumferential surface 60a of the part of 
the communicating inner circumferential surface where no 
communication groove 60 is formed (minimum inner-diameter part) : 
Diameter equal to that of the pressure -chamber side inner 
circumferential surface 46b. 
Diameter of the intermediate inner circumferential surface 46c : 

Such a diameter as to be radially spaced apart from the 
outer circumferential surface of the piston main body 42b, 
i.e. a diameter larger than the outer diameter of the 
piston main body 42b. 
Diameter of the piston mounting inner circumferential surface 
48a: 

Such a diameter that the piston main body 42b is fittable 
into the inner space of the piston mounting inner 
circumferential surface 48a substantially without defining 
any clearance. 

[003 9] The inner diameter of the sealing member 52 is set such 
that the sealing member 52 is held in sealing contact with the 
outer circumferential surface of the piston main body 42b while 
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being elastically deformed, and a leak of the hydraulic fluid at 
the side of the intermediate inner circumferential surface 4 6b 
toward the rod 32 can be prevented by this sealing contact. 
[0040] Next, the functions of this master cylinder 30 are 
described. The following description premises that the master 
cylinder 3 0 has air already removed and is filled with the 
hydraulic fluid. 

[0041] FIG. 1 shows a state where the piston 42 is moved 
backward to the rearmost position most distanced from the 
supplying/discharging opening 46a by the elastic force of the 
compression coil spring 50. In the shown example, this rearmost 
position is a position where the leading end surface 32c of the 
large-diameter portion 32b of the rod 32 is in contact with the 
recessed surface 42d of the piston 42 and the large-diameter 
portion 32b is in contact with the end surface of the cylinder 
around the rod insertion hole 4 8b. 

[0042] In this state, the rod 32 is most extended and the 
entire clutch system is in the state shown in FIG. 6A. In the 
cylinder main body 40, the outer circumferential surface of the 
outer seal ring 58 is in sealing contact with the inner 
circumferential surfaces 62 of the minimum inner-diameter parts 
of the communicating inner circumferential surface where no 
communication groove 60 is formed (state shown in FIG. 3) , and 
the pressure chamber 47 communicates with the auxiliary 
supplying/discharging passage 4 5a via the piston side 
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communication grooves 64 and the communication grooves 60. 
Accordingly, even if the hydraulic fluid in the pressure chamber 
4 7 decreases due to the abrasion of the clutch plate 18 shown in 
FIG. 6A or increases, the hydraulic fluid is accordingly 
supplied from the unillustrated reservoir into the pressure 
chamber 47 through the auxiliary supplying/discharging passage 
45a or, conversely, discharged from the pressure chamber 47. 
Thus, the pressure of the hydraulic fluid in the pressure 
chamber 47 is stable and the position of the piston 42 is 
constantly held at the rearmost position of FIG. 1. 
[0043] When the clutch pedal 28 is treaded on in this state and 
the rod 32 operates in the retracting direction (leftward 
direction in FIG. 1) , the piston 42 is pushed by the rod 32 and 
moved toward the supplying/discharging opening 46a against the 
elastic force of the compression coil spring 50. 

[0044] At this time, the outer circumferential surface of the 
outer seal ring 58 is moved from the position where it is held 
in sealing contact with the inner circumferential surfaces 62 of 
the minimum inner- diameter parts of the communicating inner 
circumferential surface where no communication groove 60 is 
formed as shown in FIG. 3 to a position where it is held in 
sealing contact with the cylindrical pressure -chamber side inner 
circumferential surface 46b. The pressure chamber 47 comes to 
be sealed by this movement. Thus, the hydraulic fluid in the 
pressure chamber 47 is fed under pressure from the 
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supplying/discharging opening 4 6a to the operating cylinder 3 6 
shown in FIG. 6B, and this feed of the hydraulic fluid switches 
the state of the clutching system from a torque transmitting 
state shown in FIG. 6A to a torque cut-off state shown in FIG. 
6B. 

[0045] Thereafter, when the clutch pedal 28 is freed, the 
piston 42 is returned to the rearmost position shown in FIG. 1 
by the elastic force of the compression coil spring 50 and the 
pressure chamber 47 comes to communicate with the auxiliary 
supplying/discharging passage 45a. 

[0046] According to the master cylinder 30 described above, the 
piston 42 can be stably held at the rearmost position by 
communicating the pressure chamber 47 and the auxiliary 
supplying/discharging passage 45a via the communication grooves 
60 located at the outer side of the seal rings 56, 58 even 
without providing the piston 42 with a check valve having a 
complicated construction as in the prior art. 

[0047] The present invention is not limited to the master 

( 

cylinder in which the communication grooves 60 are formed in the 
inner circumferential surface of the cylinder. For example, 
instead of forming the communication grooves 60, the inner 
circumferential surface of the cylinder may be spaced apart 
radially outward from the outer circumferential surface of the 
seal ring over the entire circumferential. However, the 
communicating inner circumferential surface is allowed to have 
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such recesses and projections as to change the inner diameter 
depending on the circumferential position by providing the 
communication grooves 60 as shown. If the inner circumferential 
surfaces 62 of the minimum inner-diameter parts are designed to 
be held in sealing contact with the outer circumferential 
surface of the outer seal ring 58, the outer seal ring 58 can be 
smoothly moved from the communicating inner circumferential 
surface to the pressure-chamber side inner circumferential 
surface 46b. Further, a fluid flowing area between the pressure 
chamber 47 and the auxiliary supplying/discharging passage 45a 
when the piston 42 is at the rearmost position can be freely set 
by arbitrarily setting the width and the number of the 
respective communication grooves 60. 

[0048] In the case of providing the communication grooves 60, 
their bottom surfaces 60a are not limited to the slanted shape 
as shown in solid lines in FIG. 3. For example, the bottom 
surfaces 60a may be parallel to the top surface as shown in 
phantom lines 66 in FIG. 3, so that the inner diameter is 
constant over the entire longitudinal range. Here, the slanted 
bottom surfaces 60a as shown in the solid lines in FIG. 3 have 
an advantage that the mold can be more easily removed from where 
the communication grooves 60 are formed, whereas the parallel 
bottom surfaces 60a as shown in the phantom lines 66 in FIG. 3 
have an advantage of suddenly increasing the fluid flowing area 
between the pressure chamber 4 7 and the auxiliary 
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supplying/discharging passage 4 5a when the piston 42 is returned 
to the rearmost position. 

[0049] In the piston 42, the pressure chamber 47 and the 
auxiliary supplying/discharging passage 45a can communicate with 
each other even if the piston side communication grooves 64 
shown in FIG. 3 are omitted. However, by providing the piston 
side communication grooves 64, an area of a communication path 
between the pressure chamber 47 and the auxiliary 
supplying/discharging passage 45a can be increased and the 
pressure in the pressure chamber 47 can be transmitted to the 
outer seal ring 58 and the inner seal ring 56, thereby brining 
both seal rings 56, 58 into pressing contact with a side surface 
(opposite from the pressure chamber 47) of the seal-ring 
mounting groove 42e. Therefore, the sealing property of the 
seal rings 56, 58 can be further improved. 

[0050] Instead of the two inner and outer seal rings 56, 58, a 
signal seal ring may be used. However, if at least the inner 
and outer seal rings 56, 58 are provided as in the shown 
example, sealability in the seal-ring mounting groove 42e can be 
maintained high by using the relatively soft (easily deformable) 
elastic material for the inner seal ring 56, whereas the 
abrasion and damage of the outer seal ring 58 caused by the 
sliding contact with the inner circumferential surface of the 
cylinder can be suppressed by using the elastic material having 
a higher hardness than the inner seal ring 56. For example, in 
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the case of the shown construction, the so-called "dragging" of 
corner portions of the outer seal ring 58 caused by the sliding 
contact can suppressed, with the result that good sealability 
can be maintained over a long period. 

[0051] As described above, an inventive hydraulic master 
cylinder comprises a cylinder main body internally formed with a 
piston mount space extending in a longitudinal direction and 
formed at one end thereof along the longitudinal direction with 
a supplying/discharging opening for supplying and discharging a 
hydraulic liquid into and from the piston mount space; a piston 
mounted in the piston mount space in such a manner as to be 
movable by a restricted stroke along longitudinal direction; and 
a seal ring mounted on an outer circumferential portion of the 
piston in such a manner as to project more radially outward than 
the outer circumferential surface of the piston and held in 
sealing contact with the inner circumferential surface of the 
cylinder main body defining the piston mount space, thereby 
cutting off the flow of the hydraulic fluid at a sealing-contact 
position. The cylinder main body includes an auxiliary 

supplying/discharging passage communicating sideways with the 
piston mount space. The inner circumferential surface of the 
cylinder main body and the outer circumferential surface of the 
piston are so shaped that a communication path for communicating 
a pressure chamber, which is a part of the piston mount space 
closer to the supplying/discharging opening than the seal ring, 
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and the auxiliary supplying/discharging passage is formed at the 
outer side of the seal ring with the piston moved to a rearmost 
position most distanced from the supplying/discharging opening. 
[0052] With this construction, when the piston is operated 
toward the supplying/discharging opening from the rearmost 
position, the outer circumferential surface of the seal ring 
mounted on the piston approaches the supplying/discharging 
opening while being held in sealing contact with the inner 
circumferential surface of the cylinder main body, whereby the 
volume of the pressure chamber of the cylinder main body is 
reduced and the hydraulic fluid is fed under pressure from the 
supplying/discharging opening. 

[0053] On the other hand, when the piston is returned to the 
rearmost position, the communication path communicating the 
pressure chamber and the auxiliary supplying/discharging passage 
of the cylinder main body is formed at the outer side of the 
seal ring. Thus, even if the hydraulic fluid enters the 
pressure chamber from the supplying/discharging opening or exits 
from the pressure chamber to the supplying/discharging opening 
in this state, for example, due to the abrasion of a clutch 
plate of a vehicle clutch, the hydraulic fluid in the pressure 
chamber can be reduced or increased through the auxiliary 
supplying/discharging passage and the communication path by as 
much as the hydraulic fluid having entered or existed. 
Therefore, the volume of the pressure chamber, i.e. the position 
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of the piston can be always held constant . 

[0054] More specifically, since the communication path 
communicating the pressure chamber and the auxiliary 
supplying/discharging passage is formed at the radially outer 
side of the seal ring in this master cylinder, the position of 
the piston can be stably held at the rearmost position only by a 
simple construction of setting the shapes of the outer 
circumferential surface of the piston and the inner 
circumferential surface of the cylinder main body such that the 
communication path is formed even without providing the piston 
with a check valve having a complicated construction as in the 
prior art . 

[0055] Preferably, the inner circumferential surface of the 
cylinder main body defining the piston mount space may include a 
pressure -chamber side inner circumferential surface having such 
an inner diameter that the outer circumferential surface of the 
seal ring is in sealing contact therewith over the entire 
circumference and a communicating inner circumferential surface 
adjacent to a side of the pressure -chamber side inner 
circumferential surface opposite from the supplying/discharging 
opening and shaped such that at least a part thereof along 
circumferential direction is radially separated form the outer 
circumferential surface of the seal ring; an inner space of the 
communicating inner circumferential surface communicates with 
the communication path; and the position of the communicating 
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inner circumferential surface is set such that the outer 
circumferential surface of the sealing ring faces the 
communicating inner circumferential surface with the piston 
located at the rearmost position. 

[0056] With this construction, when the piston is operated 
toward the supplying/discharging opening, the pressure chamber 
is separated from the space behind the seal ring by the sealing 
contact of the seal ring mounted on the piston with the 
pressure-chamber side inner circumferential surface and the 
hydraulic fluid is fed into the pressure chamber from the 
supplying/discharging opening under pressure without any 
problem. On the other hand, when the piston is moved back to 
the rearmost position, the seal ring is separated from the 
pressure-chamber side inner circumferential surface to face the 
communicating inner circumferential surface. Thus, the pressure 
chamber and the auxiliary supplying/discharging passage come to 
communicate with each other through a clearance defined between 
the communicating inner circumferential surface and the outer 
circumferential surface of the seal ring. 

[0057] In this construction, the communicating inner 
circumferential surface may, for example, have such a large 
inner diameter as to be separated radially outward from the 
outer circumferential surface of the seal ring over the entire 
circumference. However, the communicating inner circumferential 
surface more preferably has such recesses and projections as to 
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change the inner diameter thereof depending on its 
circumferential position, and a maximum inner diameter thereof 
is set such that minimum inner-diameter parts of the 
communicating inner circumferential surface are held in sealing 
contact with the outer circumferential surface of the seal ring. 
[0058] With this construction, the pressure chamber and the 
auxiliary supplying/discharging passage can communicate with 
each other through the clearance defined between the inner 
circumferential surfaces of parts of the communicating inner 
circumferential surface other than the minimum inner-diameter 
parts and the outer circumferential surface of the seal ring 
with the piston located at the rearmost position, whereas the 
seal ring can be smoothly moved from the communicating inner 
circumferential surface to the pressure -chamber side inner 
circumferential surface since the minimum inner-diameter parts 
constrain the seal ring from the radially outer side by coming 
into sealing contact with the outer circumferential surface of 
the seal ring. 

[0059] More specifically, a plurality of communication grooves 
are preferably formed in the communicating inner circumferential 
surface while being circumf erentially spaced apart, and parts of 
the communicating inner circumferential surface where no 
communication groove is formed are the minimum inner-diameter 
parts . 

[0060] On the other hand, in the piston, it is preferable to 
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form a seal-ring mounting groove in the outer circumferential 
surface thereof over the entire circumference and to mount the 
seal ring therein. With this construction, the seal ring can be 
stably mounted on the outer circumferential side of the piston. 
[0061] In this case, it is more preferable that the piston 
includes a piston side communication path formed at a position 
closer to the supplying/discharging opening than the seal-ring 
mounting groove and open toward the supplying /discharging 
opening and toward a radially outer side of the piston, and the 
pressure chamber communicates with the auxiliary 
supplying/discharging passage via the piston side communication 
path with the piston located at the rearmost position. With 
this construction, a fluid flowing area between the pressure 
chamber and the auxiliary supplying/discharging passage can be 
increased by as large as the piston side communication path, 
enabling smooth supply and discharge of the hydraulic fluid into 
and from the pressure chamber when the piston is at the rearmost 
position. 

[0062] More specifically, the piston side communication path 
preferably is formed at a plurality of positions spaced apart 
along the circumferential direction of the piston and is 
preferably open toward the supplying/discharging opening, toward 
the seal-ring mounting groove and toward the radially outer side 
of the piston. With this construction, the piston side 
communication path can be defined over a wide area up to the 
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seal-ring mounting groove, thereby ensuring a larger fluid 
flowing area. Further, a sealing function of the seal ring can 
be advantageously enhanced by bringing the seal ring into 
pressing contact with a side surface (side surface opposite from 
the pressure chamber) of the seal-ring mounting groove using the 
pressure in the pressure chamber. 

[0063] In the present invention, the seal ring may be a single 
seal ring, but it is more preferable that an inner seal ring 
made of an elastic material and an outer seal ring made of an 
elastic material having a higher hardness than that of the inner 
seal ring, and mounted at a more radially outward position than 
the inner seal ring are mounted in the seal-ring mounting 
groove, and the outer seal ring projects radially outward from 
the outer circumferential surface of the piston to be held in 
sealing contact with the inner circumferential surface of the 
cylinder main body. 

[0064] With this construction, higher sealability in the seal- 
ring mounting groove is maintained by making the inner seal ring 
made of the relatively soft (easily deformable) elastic 
material , . whereas the abrasion and damage of the outer seal ring 
caused by the sliding contact with the inner circumferential 
surface of the cylinder can be suppressed by making the outer 
seal ring of the elastic material having a higher hardness than 
that of the inner seal ring. 

[0065] This application is based on patent application No. 
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2002-343634 filed in Japan, the contents of which are hereby 
incorporated by references. 

[0066] As this invention may be embodied in several forms 
without departing from the spirit of essential characteristics 
thereof, the present embodiment is therefore illustrative and 
not restrictive, since the scope of the invention is defined by 
the appended claims rather than by the description preceding 
them, and all changes that fall within metes and bounds of the 
claims, or equivalence of such metes and bounds are therefore 
intended to embraced by the claims. 
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